
































    通常分げつの収量関連形質に及ぼす影響・・・・・・・・・・・・・・・･7 

























































に大きく分けられる 3 0 )．乾田直播は不耕起乾田直播機の普及によって東海地域において，また，
湛水直播は酸素供給剤の開発 ， 落水出芽法の確立および高精度播種機の開発により出芽・苗立









































































































































































































































































































































50 310.6± 13.7 13.2± 4.9±0.2 219.6± 9.7
100 278.1± 10.9 11.0± 2.0±0.1 182.9± 8.5
50 287.5± 16.6 4.3± 4.3±0.1 212.5± 7.1
100 340.0± 22.2 2.9± 2.9±0.1 287.5± 12.5
50 202.5± 7.7 2.7± 2.7±0.2 135.0± 7.3







































































50 40 156 16 188 4.7±0.5 1.7±0.2 78.5± 36.4± 98.5± 1.0
100 40 200 12 224 5.6±0.6 1.0±0.1 93.5± 51.8± 93.4± 2.5
50 11 16 1 18 0.5±0.1 0.5±0.1 22.5± 11.5± 86.4± 9.8
100 4 5 0 5 0.1±0.1 0.1±0.1 12.5± 4.8± 87.5± 12.5
50 40 74 8 90 2.3±0.2 2.3±0.2 112.5± 82.9± 81.3± 6.7













(本/株) (本/個体) (本/㎡) (％)






























播種様式 *** *** *** ***





























1 0 2 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
1 2 2 0 1 6 2
2 38 108 11 3 40 34
3 2 0 0 0 8 8
1 2 4 1 0 4 0
2 58 78 3 0 4 0
3 82 28 3 1 28 0
1 0 0 0 0 0 0
2 4 0 0 0 0 0
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bT3-2 19 -5.3±0.8 12.3±0.6 17.5±0.5 35.3±0.9
bT4-2 29 -9.3±0.4 9.0±0.8 18.3±0.5 37.0±0.8
bT4-3 41 -9.3±0.5 12.1±0.8 21.2±0.5 33.2±0.8
bT3-2 54 -4.8±0.4 13.9±0.6 18.8±0.4 31.0±1.4
bT4-2 39 -8.3±0.5 10.2±0.9 18.8±0.5 34.0±0.9
bT4-3 14 -8.7±0.9 11.9±1.5 20.6±0.8 32.1±1.4
bT3-2 11 -2.3±0.6 15.6±0.7 17.9±0.4 30.9±0.7
bT4-2 3 -1.0±2.1 20.3±2.7 21.3±0.7 25.3±2.3
bT4-3 3 -3.3±4.2 13.5±0.5 21.0±0.0 31.0±0.0
bT3-2 3 1.0±4.5 18.0±3.8 17.0±1.5 27.7±3.8
bT4-2 0
bT4-3 1 -8.0 14.0 22.0 30.0
bT3-2 20 -1.4±0.8 17.2±1.3 18.8±0.7 26.8±1.3
bT4-2 2 -3.0±1.0 26.0 30.0 15.0
bT4-3 14 -2.3±2.4 14.8±1.6 20.4±0.8 28.0±1.6
bT3-2 17 -2.4±0.7 16.5±0.9 18.9±0.6 28.2±1.0
bT4-2 0
bT4-3 0
-7.5±0.3 11.8±0.4 19.2±0.2 33.4±0.4
-2.0±0.9 16.4±0.9 18.8±0.5 29.6±0.8
-2.0±0.7 15.3±0.9 18.0±0.8 25.3±1.2
-6.0±0.4 12.6±0.5 18.9±0.4 31.5±0.7
-5.9±0.3 13.0±0.5 19.0±0.3 31.5±0.5
-3.6±0.3 14.7±0.4 18.3±0.3 30.3±0.6
-8.3±0.4 10.2±0.7 18.6±0.5 34.1±0.9
-7.6±0.7 12.2±0.6 20.4±0.5 31.1±0.9
-3.6±0.3 14.7±0.4 18.3±0.3 30.3±0.6
-8.0±0.4 11.2±0.5 19.5±0.4 32.6±0.6
-5.4±0.3 13.0±0.4 18.4±0.2 31.7±0.5














































































































































































































































50 13.2±0.6 219.6±9.7 4.7±0.5 78.5± 8.9 36.4±4.4 98.5±1.0


























































bT3-2 13 19 -5.3±0.8 12.3±0.6 17.5±0.5 35.3±0.9
bT4-2 16 29 -9.3±0.4 9.0±0.8 18.3±0.5 37.0±0.8
bT4-3 10 41 -9.3±0.5 12.1±0.8 21.2±0.5 33.2±0.8
平均 -8.4±0.4 11.1±0.5 19.5±0.4 34.9±0.5
平均2 -7.7± 0.6 11.6± 0.7 19.5± 0.5 34.4±0.6
bT3-2 18 54 -4.8±0.4 13.9±0.6 18.8±0.4 31.0±1.4
bT4-2 16 39 -8.3±0.5 10.2±0.9 18.8±0.5 34.0±0.9
bT4-3 10 14 -8.7±0.9 11.9±1.5 20.6±0.8 32.1±1.4
平均 35.7 -6.6±0.3 12.3±0.5 19.1±0.3 32.2±0.7




























50 4.3 125.6±2.7 6.3±0.1 2.21±0.05 21.8±0.2 81.1±1.1
100 5.3 108.8±3.0 5.7±0.1 1.92±0.06 22.1±0.3 80.0±1.4
50 8.9 88.4±2.2 4.9±0.1 1.48±0.05 22.0±0.3 75.0±1.3





































































bT3-2 13 19 116.7±4.3 5.8± 2.07±0.08 22.3±0.3 80.5±2.0
bT4-2 17 29 130.1±2.8 6.7± 2.22±0.06 21.7±0.2 78.9±1.3
bT4-3 19 41 121.3±2.5 6.1± 2.14±0.05 21.9±0.2 81.0±1.1
bT3-2 18 54 102.8±2.1 5.3± 1.83±0.04 22.4±0.2 79.6±1.0
bT4-2 16 39 119.7±2.5 6.3± 2.00±0.05 21.7±0.2 77.2±1.1




























































































bT3-2 13 19 49.1±1.9 3.3± 30.7±1.9 0.60±0.04 19.5±0.3 61.6±2.2
bT4-2 17 29 53.0±1.7 3.4± 36.8±2.5 0.76±0.05 20.6±0.4 68.7±3.7
bT4-3 19 41 53.6±1.9 3.8± 32.8±2.2 0.69±0.05 20.6±0.4 59.0±3.0
bT3-2 18 54 39.0±1.7 2.8± 18.8±1.6 0.38±0.03 19.1±0.2 44.3±3.0
bT4-2 16 39 47.4±2.1 3.1± 29.1±2.4 0.61±0.05 19.6±0.3 58.9±4.0














































































































本試験は ， 2012年に ， 東京農業大学厚木キャンパス(神奈川県厚木市)のコンクリート枠水田(400cm×

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































50 3 37.3 15.0 52.2
50 6 36.5 26.1 62.6
100 3 13.4 15.0 28.4

































































































































































































































































































































































































































































































































































































   









   
   








   
   










































































































































































































































































50 0 3.8 5.1 6.2 7.5 8.8 9.6 10.4 11.4 12.2 13.1 13.1
50 1 3.8 5.2 6.1 7.6 8.9 9.9 10.8 12.0 12.9 13.8 13.8
100 0 3.8 5.1 6.1 7.5 8.4 9.2 10.0 10.9 11.7 12.4 12.4
100 1 3.8 5.2 6.2 7.6 8.8 9.7 10.6 11.5 12.4 13.1 13.1
50 0 3.0 4.5 7.0 12.0 13.2 13.8 13.2 13.3 13.2 11.8 12.6
50 1 3.0 4.9 8.0 9.8 10.4 10.0 9.5 9.4 9.4 9.4 9.4
100 0 6.0 8.0 12.4 19.1 20.5 20.6 19.8 19.8 19.1 16.4 16.6
100 1 6.0 9.6 14.8 16.6 17.1 15.8 14.7 14.5 14.4 13.7 13.7
50 0 50.1 75.2 116.9 200.4 220.4 230.5 220.4 222.1 220.4 197.1 210.4
50 1 50.1 81.8 133.6 164.0 173.7 167.0 158.7 157.0 157.0 157.0 157.0
100 0 100.2 133.6 207.1 319.1 342.4 344.0 330.7 330.7 319.0 273.9 277.2
100 1 100.2 160.3 247.2 276.7 285.6 263.9 245.5 242.2 240.5 228.8 228.8
50 0 - 32.3 36.3 38.4 39.0 36.7 32.7 36.4 33.6 31.2 32.4
50 1 - 32.5 37.4 40.9 41.6 37.7 32.0 37.7 37.2 32.9 33.4
100 0 - 32.5 35.9 38.4 37.8 30.8 28.6 34.0 33.4 31.2 31.9





































0 - 0 3.8 4.7 6.2 7.6 8.7 9.9 10.7 11.5 12.7 13.8
5 - 8 3.8 4.7 6.3 7.7 8.9 10.2 11.2 12.4 13.3 14.0
6 - 9 3.8 4.7 6.2 7.5 8.8 10.1 11.1 12.4 13.4 14.0
7 - 10 3.8 4.7 6.3 7.7 8.8 10.0 11.0 12.2 13.3 14.0
5 - 10 3.8 4.8 6.3 7.6 8.7 10.1 11.2 12.4 13.5 14.1
0 - 0 3.8 4.7 6.1 7.5 8.5 9.6 10.5 11.3 12.2 13.0
5 - 8 3.8 4.7 6.2 7.6 8.5 9.7 10.6 11.8 12.9 13.5
6 - 9 3.8 4.6 6.2 7.4 8.6 9.7 10.6 11.6 12.7 13.4
7 - 10 3.8 4.8 6.3 7.8 8.8 9.8 10.8 11.8 13.0 13.7
5 - 10 3.8 4.8 6.2 7.4 8.4 9.6 10.6 11.7 12.8 13.5
0 - 0 3.0 3.6 6.0 12.6 16.6 21.6 22.0 21.8 20.2 19.8
5 - 8 3.0 4.0 7.7 12.1 13.5 13.6 13.9 13.5 13.5 13.5
6 - 9 3.0 4.5 7.5 12.1 13.4 14.6 14.3 14.2 14.0 14.0
7 - 10 3.0 4.5 6.0 12.7 12.9 13.1 13.0 12.7 12.6 12.6
5 - 10 3.0 4.6 5.8 8.5 10.8 10.6 10.1 9.9 9.8 9.8
0 - 0 6.0 8.7 11.4 19.7 24.9 25.8 26.0 25.0 23.6 22.7
5 - 8 6.0 8.7 11.8 16.5 18.0 18.3 17.2 16.5 15.4 14.9
6 - 9 6.0 7.6 11.3 18.9 20.3 20.3 19.2 19.0 17.9 16.9
7 - 10 6.0 8.8 11.4 19.7 22.0 21.1 20.1 19.3 18.9 18.0
5 - 10 6.0 8.4 9.9 11.1 12.7 12.5 11.7 11.8 11.8 11.8
0 - 0 50.1 60.1 100.2 210.4 277.2 360.7 367.4 364.1 337.3 330.7
5 - 8 50.1 66.8 128.6 202.1 225.5 227.1 232.1 225.5 225.5 225.5
6 - 9 50.1 75.2 125.3 202.1 223.8 243.8 238.8 237.1 233.8 233.8
7 - 10 50.1 75.2 100.2 212.1 215.4 218.8 217.1 212.1 210.4 210.4
5 - 10 50.1 76.8 96.9 142.0 180.4 177.0 168.7 165.3 163.7 163.7
0 - 0 100.2 145.3 190.4 329.0 415.8 430.9 434.2 417.5 394.1 379.1
5 - 8 100.2 145.3 197.3 275.6 300.6 305.6 287.2 275.6 257.2 248.8
6 - 9 100.2 126.9 188.7 315.6 339.0 339.0 320.6 317.3 298.9 282.2
7 - 10 100.2 147.0 190.4 329.0 367.4 352.4 335.7 322.3 315.6 300.6
5 - 10 100.2 140.3 165.3 185.4 212.1 208.8 195.4 197.1 197.1 197.1
0 - 0 - 36.6 38.0 42.4 43.1 40.5 36.7 36.0 33.9 36.4
5 - 8 - 34.2 38.5 41.3 42.0 42.5 38.4 35.5 37.5 40.3
6 - 9 - 35.2 39.0 41.8 41.1 43.0 38.0 37.7 39.5 39.5
7 - 10 - 35.0 38.3 41.7 43.6 41.2 37.0 37.8 38.4 40.1
5 - 10 - 34.2 41.0 41.9 42.4 40.8 34.1 37.9 39.1 41.9
0 - 0 - 36.8 37.0 40.6 41.8 38.8 31.6 29.4 28.8 34.4
5 - 8 - 35.5 39.1 40.9 42.9 40.2 33.2 34.3 36.5 38.8
6 - 9 - 34.5 38.5 41.3 43.0 40.1 33.9 35.5 37.3 37.9
7 - 10 - 34.3 39.1 42.0 42.3 38.7 34.0 35.7 36.4 38.6




































50 0 13.8±0.5 230.5± 7.7 12.2±0.4 203.9±6.5 1.6±0.2 26.6±3.7
50 1 10.4±0.3 173.7± 5.4 9.3±0.3 155.6±5.0 1.1±0.2 18.0±3.2
100 0 20.6±0.7 344.0± 11.1 16.2±0.5 270.2±8.5 4.4±0.4 73.8±6.5



























































0 - 0 22.0±2.1 367.4± 35.0 17.6±1.1 293.9± 17.8 4.4±1.3 73.5±
5 - 8 13.9±0.5 232.1± 7.7 13.7±0.5 228.8± 7.5 0.2±0.2 3.3±
6 - 9 14.6±0.6 243.8± 9.7 14.0±0.6 233.8± 9.3 0.6±0.3 10.0±
7 - 10 13.1±0.4 218.8± 5.8 12.5±0.4 208.8± 6.2 0.6±0.2 10.0±
5 - 10 10.8±0.6 180.4± 9.9 9.9±0.4 165.3± 6.3 0.9±0.4 15.0±
0 - 0 26.0±0.6 434.2± 9.0 17.8±0.4 297.3± 6.5 8.2±0.5 136.9±
5 - 8 18.3±0.7 305.6± 12.0 14.7±0.5 245.5± 7.9 3.6±0.6 60.1±
6 - 9 20.3±0.8 339.0± 13.2 16.8±0.7 280.6± 10.8 3.5±0.5 58.5±
7 - 10 22.0±0.6 367.4± 10.6 18.2±0.9 303.9± 14.5 3.8±0.6 63.5±












































































































50 0 0 0.0±0.0 0.0±0.0 0 0.0±0.0 0.0± 0.0±0.0 0.0±
50 1 13 0.6±0.2 10.7±2.5 25 2.7±0.4 45.3± 3.4±0.4 56.1±
100 0 0 0.0±0.0 0.0±0.0 1 0.0±0.0 0.6± 0.0±0.0 0.6±























































































0 - 0 0 0.0±0.0 0.0± 0 0.0±0.0 0.0± 0.0±0.0 0.0±
5 - 8 2 0.6±0.4 10.0± 1 0.5±0.4 8.4± 1.1±0.5 18.4±
6 - 9 1 0.1±0.1 1.7± 4 1.1±0.7 18.4± 1.2±0.7 20.0±
7 - 10 0 0.0±0.0 0.0± 2 0.2±0.1 3.3± 0.2±0.1 3.3±
5 - 10 10 2.2±0.4 36.7± 2 0.2±0.1 3.3± 2.4±0.4 40.1±
0 - 0 0 0.0±0.0 0.0± 1 0.1±0.1 1.7± 0.1±0.1 1.7±
5 - 8 1 0.1±0.1 1.7± 6 1.3±0.5 21.7± 1.4±0.5 23.4±
6 - 9 1 0.1±0.1 1.7± 7 1.7±0.6 28.4± 1.8±0.5 30.1±
7 - 10 0 0.0±0.0 0.0± 6 0.8±0.3 13.4± 0.8±0.2 13.4±










































































































































50 0 0.0 0.0 0.0
50 1 7.8 31.9 39.7
100 0 0.0 0.3 0.3






































0 - 0 0.0 0.0 0.0
5 - 8 5.3 3.4 8.8
6 - 9 0.6 8.9 9.4
7 - 10 0.0 1.8 1.8
5 - 10 23.2 2.3 25.4
0 - 0 0.0 0.6 0.6
5 - 8 0.8 9.3 10.1
6 - 9 0.6 10.6 11.2
7 - 10 0.0 4.5 4.5
5 - 10 14.6 11.3 25.9
5.8 3.3 9.1
3.2 7.3 10.5
0 - 0.0 0.3 0.3
5 - 3.0 6.4 9.4
6 - 0.6 9.8 10.3
7 - 0.0 3.2 3.2






































相関係数 -0.773 -0.532 -0.604 -0.823 -0.619 -0.688
有意性 n.s. n.s. n.s. n.s. n.s. n.s.
相関係数 -0.654 -0.236 -0.672 -0.775 -0.163 -0.742







































































































































-1 ， NaN3 ； 0.025gL
-1)20mLにα-アミラーゼ(Bacilus subtilis由来 ， 和光純
薬)1.5mgとアミログルコシダーゼ(Rhizopus mold由来 ， シグマ社)0.5mgを使用直前に添加した
懸濁液を加え40℃48時間の振盪培養を行った． 
2．重量法による可溶性物質含有率(NSC含有率)の定量法 























































































































出穂26～21日前の主稈および分げつのNSC含有量は ， それぞれ138.0～214.0mg / 本 と 71.0～

























































































0 20.1±1.0 175.1± 8.6
1 18.0±0.8 156.6± 6.8
0 13.5±1.3 117.5± 11.0
1 14.4±1.1 125.1± 9.1
0 12.6±0.6 219.7± 10.9
1 14.9±0.5 258.8± 8.3
0 10.4±0.8 180.5± 13.1



































































0 1.0 1.0 1.2 0.0 0.1 3.4 30.3 29.4 35.2 1.9 3.2 100.0
1 1.0 0.9 1.0 0.2 0.0 3.0 33.8 28.4 31.3 5.9 0.6 100.0
0 1.0 0.5 0.6 0.1 0.1 2.3 46.4 21.2 26.8 2.5 3.1 100.0
1 1.0 0.7 0.5 0.0 0.2 2.4 43.2 30.4 19.7 0.0 6.7 100.0
0 1.0 0.3 0.8 0.0 0.0 2.1 48.4 13.5 38.1 0.0 0.0 100.0
1 1.0 0.4 1.0 0.2 0.0 2.5 40.6 14.5 38.8 6.1 0.0 100.0
0 1.0 0.3 0.4 0.0 0.0 1.7 59.9 17.6 22.4 0.0 0.0 100.0
1 1.0 0.0 0.3 0.3 0.1 1.7 66.3 0.0 15.4 14.9 3.3 100.0
1.0 0.8 0.8 0.1 0.1 2.7 38.4 27.4 28.3 2.6 3.4 100.0
1.0 0.2 0.6 0.1 0.0 2.0 53.8 11.4 28.7 5.3 0.8 100.0
1.0 0.6 1.0 0.1 0.0 2.7 38.3 21.4 35.9 3.5 1.0 100.0
1.0 0.4 0.5 0.1 0.1 2.0 54.0 17.3 21.1 4.4 3.3 100.0
1.0 0.5 0.8 0.0 0.1 2.4 46.3 20.4 30.6 1.1 1.6 100.0


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































0 0.0 35.6 35.6
1 2.4 27.6 30.1
0 9.9 154.7 164.6
1 40.5 116.4 156.9
0 2.7 70.6 73.3
1 1.6 35.8 37.4
0 2.1 125.9 128.0




































































0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.0 0.3 0.3 0.0 0.0 0.5 0.0 1.2 1.3 0.0 0.0 2.4
0 1.0 0.3 0.0 0.0 0.0 1.4 7.1 1.9 0.0 0.0 0.0 9.9
1 3.9 1.1 0.8 0.0 0.0 5.8 28.2 7.1 5.2 0.0 0.0 40.5
0 0.3 0.0 0.1 0.0 0.0 0.4 1.8 0.0 0.9 0.0 0.0 2.7
1 0.3 0.0 0.0 0.0 0.0 0.3 1.6 0.0 0.0 0.0 0.0 1.6
0 0.3 0.0 0.0 0.0 0.0 0.3 2.1 0.0 0.0 0.0 0.0 2.1
1 3.3 0.0 0.1 0.0 0.0 3.4 41.2 0.0 1.3 0.0 0.0 42.5
1.2 0.4 0.3 0.0 0.0 1.9 8.8 2.5 1.6 0.0 0.0 13.2
1.0 0.0 0.1 0.0 0.0 1.1 11.7 0.0 0.5 0.0 0.0 12.2
0.1 0.1 0.1 0.0 0.0 0.3 0.9 0.3 0.5 0.0 0.0 1.7
2.1 0.3 0.2 0.0 0.0 2.7 19.7 2.2 1.6 0.0 0.0 23.7
0.4 0.1 0.0 0.0 0.0 0.5 2.8 0.5 0.2 0.0 0.0 3.7












主稈 T2～3 T4～5 T6以上 2次
100本
















0 2.8 2.8 1.8 0.0 0.0 7.3 13.9 13.1 8.6 0.0 0.0 35.6
1 1.6 1.6 1.3 0.1 0.0 5.0 9.3 8.7 6.8 0.8 0.0 27.6
0 10.1 3.9 5.3 0.4 0.4 19.9 81.2 31.1 38.4 2.4 2.5 154.7
1 7.9 5.8 2.5 0.0 0.4 16.5 56.9 40.7 16.9 0.0 2.1 116.4
0 4.6 0.9 3.3 0.0 0.0 8.8 37.3 6.7 26.5 0.0 0.0 70.6
1 2.5 0.9 1.8 0.1 0.0 5.3 17.5 5.5 11.9 0.9 0.0 35.8
0 7.4 2.3 3.4 0.0 0.0 13.0 74.8 19.2 31.9 0.0 0.0 125.9
1 3.0 0.0 1.8 0.4 0.0 5.1 28.7 0.0 14.7 2.7 0.0 46.1
5.6 3.5 2.7 0.1 0.2 12.2 40.3 23.4 17.7 0.8 1.2 83.6
4.4 1.0 2.5 0.1 0.0 8.0 39.6 7.9 21.3 0.9 0.0 69.6
2.9 1.5 2.0 0.1 0.0 6.6 19.5 8.5 13.5 0.4 0.0 42.4
7.1 3.0 3.2 0.2 0.2 13.6 60.4 22.7 25.5 1.3 1.2 110.8
6.2 2.4 3.4 0.1 0.1 12.2 51.8 17.5 26.4 0.6 0.6 96.7
3.8 2.1 1.8 0.2 0.1 8.0 28.1 13.7 12.6 1.1 0.5 56.5







































相関係数 -0.437 -0.557 -0.641
有意性 n.s. n.s. n.s.
表5-7　全試験区を込みにした有効茎数と高位分げつⅠの































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































    
 
    
 





    
 
    
 





    
 
    
 





    
 
    
 





    
 
    
 





    
 
    
 





    
 
    
 






    
 
    
 

































5 9 )について論じられている．しかし一方で，高位分げつ穂は登熟が不十分であること 4 )，子実
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On the Appearance of Upper Nodal Tillers Influenced by Seedling Density and Number 





The definition of the upper nodal tiller (UNT) has always been vague. In this study, tillers with the 
appearance of an elongated stem part are designated as UNTs, which are formed in the reproductive 
stage. Grains of UNTs do not contribute to rice seed production or increased yield. Actually, grains 
of UNTs reduce brown rice quality. Therefore, efficient production demands the inhibition of UNTs. 
Many studies have investigated UNTs using pot tests, but no reports describe studies field tests of 
the appearance of UNTs. Therefore, we examined the relation between the appearance of UNTs and 
hill sowing, which is often used in direct sowing in flooded paddy fields. 
Using hill sowing, broadcast sowing, and row sowing, we examined the relation between sowing 
patterns and the appearance of UNTs in direct sowing in flooded paddy fields. The number of UNTs 
differed according to the sowing pattern (row sowing>hill sowing>broadcast sowing). The number 
of productive culms was correlated negatively with the number of UNTs. The number of spikelets 
per panicle, the brown rice panicle weight, and the percentage of ripened grains of tillers with UNT 
appearance were higher than those of tillers without UNT appearance. The brown rice weight was 
positively correlated with the number of spikelets per panicle. The brown rice weight was positively 
correlated with the percentage of ripened grains in tillers with UNT appearance and tillers without 
UNT appearance. 
Using different establishment numbers of hills and different densities of hills, we examined the 
relation between seedling density and UNT appearance. Hills with UNT appearance were more 
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numerous and UNTs were more numerous in cases of low seedling density. Given appropriate 
seedling density, more numerous established hills and low hill density produced the greatest number 
of UNTs. The percentage of UNT appearance among all plants was negatively correlated with the 
number of productive culms per square meter. The percentage of UNT appearance was positively 
correlated with the leaf color before the heading stage. Furthermore, the number of productive culms 
per square meter was negatively correlated with the leaf color before the heading stage. 
We hypothesized that the UNT appearance is related to tiller inhibition. Therefore, we examined the 
relation between UNT appearance and tiller inhibition by deep-flooding treatment. Hills with UNT 
appearance and the number of UNTs were greatest in deep-flooding treatment plots. The number of 
productive culms per square meter was negatively correlated with the percentage appearance of 
UNTs. The UNTs were most numerous in plots that had the longest term of deep-flooding treatment. 
Furthermore, the number of UNT appearances was greatest when deep-flooding occurred early. 
However, UNTs appear when shoots of mother stems store nitrogen and starch plentifully. We 
examined the relation between the appearance of UNTs and the contents of nitrogen and non-
structural-carbohydrate (NSC) of leaf blades and leaf sheath+culm. The percentage appearance of 
UNTs was positively correlated with the nitrogen contents and NSC contents of leaf blades and leaf 
sheath+culm of main culms and tillers. Nitrogen contents in plants of low seedling plots, deep-
flooding treatment plots, and top-dressing at panicle formation stage plots were higher, respectively, 
than nitrogen contents in plants of appropriate seedling plots, non-treatment plots, and non-top-
dressing at the panicle formation stage. Contents of NSC of plants in deep-flooding treatment plots 
and top-dressing at panicle formation stage plots greatly increased from 26 days before heading, and 
did not decrease until 32 days after heading. 
Results of this study clarified that the number of appearance of UNTs in sowing pattern differed 
according to the paddy rice community structure. Broadcast sowing increased the number of 
productive culms per square meter because individual competition under broadcast sowing was 
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slight. In contrast, hill sowing and row sowing showed no increase in the number of productive 
culms per square meter because individual competition of hill sowing and row sowing were greater. 
Therefore, the number of appearances of hill sowing and row sowing were increased because tiller 
starch and nitrogen contents were greater. Probably, the UNTs were more numerous because nitrogen 
contents and assimilation of tillers were greater when normal tillers (non-UNTs) were decreased in 
conditions of low seedling density. Moreover, the nitrogen and photosynthate contents of the mother 
stem were greatest when deep flooding occurred early. For that reason, the number of UNT 
appearances increased. However, results clarified that tiller leaf blade elongation and leaf sheathes of 
tillers give priority to UNT appearance when deep-flooding occurs late. A higher percentage of UNT 
appearance inside the leaf sheath when given sufficient nitrogen content and NSC of normal tillers 
was associated with fewer normal tillers per square meter. Based on those results, we inferred that 
UNTs appeared in hill sowing when the increase in normal tillers during the early growth occurred 
late, and when nitrogen and NSC contents were abundant before the heading stage. For that reason, 
we inferred that UNT appearance can be controlled if nutrient contents of normal tillers are not 
abundant when the normal tillers per square meter numerically increase as the normal tiller number 
increases vigorously during the early growth. Less top-dressing at the panicle formation stage 
produces fewer normal tillers per square meter. Later top-dressing application of fertilizer at the 
panicle formation stage can reduce UNT appearance. 
 
 
 
 
 
 
 
